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© Method of driving an optical modulation device. 

© Disclosed is a method of driving an optical mod- 
ulation device via scanning lines and signal lines. A 
"selection period" of each scanning line is divided 
into at least four division periods. A voltage applied 
to a pixel allows the pixel to become a first stable 
state of bistable states of the pixel during third and 
second division periods from the last division period, 
^and to either become a second stable state of the 
bistable states or holds the first state during the last 
^division period. The scanning lines are scanned se- 
®quentially while at least sequential two thereof may 
CM be selected at the same time to reduce a time 
required for rewriting ail pixels. 
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Method of Driving an Optical Modulation Device 



1. Field of Utilizing the Invention 

This invention relates to a method of driving an 
optical modulation device such as a ferroelectric 
liquid crystal panel, which has a memory function 
and is used as a display device. 



2. Description of the Prior Art 

Recently, demand has increased for a thin, or 
flat display device having a large display capacity 
in the field of information equipment represented 
by computer and in the field of visual equipment 
represented by television, video tape recorder and 
video disc player. Ferroelectric liquid crystal panel 
is an example of such flat display device. 

A matrix driving method for a ferroelectric liq- 
uid crystal panel, which is a slight modification of 
an in-field AC optimized amplitude selection - 
scheme used for a nematic liquid crystal is shown 
in SID 85 DIGEST (1985), pp. 131-134, "An Ap- 
plication of Chiral Smectic-C Liquid Crystal to a 
Multiplexed Large-Area Display" by T. Harada et 
al. A one-display-area rewriting period (one frame) 
is divided into two fields different in polarity from 
each other, in which an on-state (or off-state) is set 
in a first field, and an off-state (or on-state) is set in 
a second field. In this method, however, off-pixels 
(or on-pixels) are not written in the first field, so 
that a flicker is noticeable and it takes a long time 
for rewriting the image in the whole display-area. 

A method of scanning a plurality of scanning 
lines at the same time is shown in a Japanese 
paper "Simple Matrix LCD using Convolution Scan- 
ning Method", Hiroaki IDENO. EID 86-22 (1986). 
pp. 25-28. This method uses a convolution scan- 
ning method for driving a nematic liquid crystal 
display with a high contrast However, this method 
would reduce resolution when applied to a fer- 
roelectric liquid crystal. 

Another method of scanning a plurality of scan- 
ning lines at the same time is shown in Japanese 
Patent Publication No. 61-243430 (1986), "Method 
of Driving a Ferroelectric Liquid Crystal Elements". 
This method divides the scanning lines into a plu- 
rality of blocks and drives the scanning lines block 
by block. This method requires a line memory 
capable of storing display data for the pixels con- 
nected to scanning lines in one block and a com- 
plicated driving circuitry. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a method of driving an optical modulation device at 

5 high rewriting rate without reducing resolution with 
a simple driving circuitry. 

In a display apparatus in which an optical mod- 
ulation material is sandwitched between scanning 
lines and signal lines to form pixels arranged in a 

70 matrix at respective overlapping portions of the 
scanning lines and signal lines, each pixel be- 
comes one of its bistable states according to a 
voltage applied thereto (a voltage applied between 
a scanning line and a signal line connected there- 

75 to). More specifically, a voltage applied to a pixel 
produces an electric field which allows the pixel to 
become one of the bistable states according to an 
integral of voltage with respect to time. The scan- 
ning lines are scanned to be selected sequentially 

20 in synchronization with a horizontal sync signal. A 
period during which each scanning line is selected 
is called a "selection period". During each selected 
period of a scanning line, the display states of 
pixels connected to the scanning line are renewed. 

25 For each scanning line, the period except for the 
selection period is called "non-selection period". 

According to the present invention, each selec- 
tion period (T s ) is divided into at least four division 
periods each (t) being at most a half of a horizontal 

30 scanning period (H) of the horizontal sync signal 
(i.e. T s £ 4t, H £ 2t), and a voltage is applied to 
each pixel connected to a selected scanning line in 
such a manner that the pixel becomes a first stable 
state of the bistable states during third and second 

35 division periods from the last division period in the 
selection period and either becomes a second sta- 
ble state of the bistable states or holds the first 
stable state during the last division period. 

Preferably, the scanning lines are scanned to 

40 be selected sequentially in synchronization with the 
horizontal sync signal while at least two sequential 
scanning lines are selected at the same time. In 
other words, selection periods of at least two se- 
quential scanning lines partly overlap each other in 

45 such a manner that the starting timing of a selec- 
tion period of each scanning lines is shifted by one 
horizontal scanning period from the starting timing 
of a selection period of an adjacent previous scan- 
ning line. More specifically, supposing the total 

so number of scanning lines to be N, each selection 
period T s is made to be T s £ 2(k + 1)t for selecting 
k + 1 scanning lines at the same time (where k: any 
integer, k < < N). The scanning lines are scanned 
so that k + 1 scanning lines are selected at the 
same time in the sequence of first through k-th 
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scanning lines, second through (k + 1)-th scanning 

lines, third through (k+2)-th scanning lines , n- 

th through (n + k)-th scanning lines, 

At this time, data to be displayed are inverted 
at every other horizontal scanning period before 
being converted to voltages applied to the signal 
lines. 

During the non-selection period of each pixel, 
an alternately polarity-inverting voltage is applied to 
the pixel so as to allow the pixel to hold a stable 
state established in a previous selection period 
until a next selection period. 

The above and other object and features of the 
present invention will become more apparent from 
the following detailed description taken in connec- 
tion with the accompanying drawings in which: 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic sectional view of a 
display panel using an optical modulation material; 

FIG. 2 is a schematic front view showing an 
arrangement of pixels and scanning and signal 
lines, in which an example of displayed state is 
shown; 

FIG. 3 is a waveform diagram showing 
waveforms of voltages applied to the scanning 
lines, signal lines and pixels, for realizing the dis- 
played state of FIG. 2; 

FIG. 4 is a schematic block diagram showing 
a display apparatus for producing the voltages 
shown in FIG. 3; 

FIG. 5 is a signal timing chart for explaining 
the operation of the apparatus of FIG. 4; 

FIGs. 6(a) and 6(b) are truth tables based on 
which analog multiplexers in scanning and signal 
line drivers in the apparatus of FIG. 4 operate 
respectively; 

FIG. 7 is a circuit diagram showing an exem- 
plary configuration of a converter in the apparatus 
of FIG. 4; and 

FIG. 8 is a block diagram showing a modi- 
fied configuration of the signal line driver in the 
apparatus of FIG. 4. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

FIG. 1 shows a schematic sectional view of a 
display panel using an optical -modulation material 
usable in a display apparatus to which the present 
invention is applicable. Referring to FIG. 1. an 
optical modulation material layer 53 is sandwitched 
between two alignment layers (e.g. organic poly- 
mer films aligned by rubbing) 56a and 56b. Parallel 
scanning lines (scanning electrodes) 51 formed on 
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a glass substrate 55a are provided on the align- 
ment layer 56a, and parallel signal lines (signal 
electrodes) 52 formed on a glass substrate 55b are 
provided on the alignment layer 56b. The scanning 

5 lines are arranged perpendicularly to the signal 
lines. On outer surfaces of the glass substrates 55a 
and 55b are provided polarizing plates 54a and 
55b, respectively. The portions where the scanning 
lines and the signal lines overlap become pixels. 

70 The optical modulation material may be such a 
material that has one of bistable molecular align- 
ment states according to a voltage applied between 
a signal line and a scanning line. Since a visible 
light passed through the optical modulation ma- 

is terial layer changes in polarization according the 
molecular alignment state of the material, the mo- 
lecular alignment state can be seen through the 
polarizing plates 54a and 54b as a "dark" state or 
a "bright" state at each pixel portion. 

20 A typical optical modulation material having the 

molecular alignment bistability is a ferroelectric liq- 
uid crystal showing chiral smectic C phase such as 
( + )-DOBAMBC (( + )-P-decyloxybenzyiidene-P'- 
amino-2-methylbutylcinamate). The molecular 

25 alignment state changes from one of the bistable 
states to the other in response to an integral of a 
same polarity of applied voltage pulse with respect 
to time, i.e., an integral of applied voltage with 
respect to time from one polarity transition (from 

30 positive to negative or from negative to positive) to 
next polarity transition of the voltage. 

FIG. 2 is a schematic diagram showing partially 
an arrangement of the signal lines, scanning lines 
and pixels at the respective overlap portions of the 

35 signal and scanning lines. Signal lines S1, S2, S3, 
S4 are aligned in column, and scanning lines n-1, 
n, n + 1, n + 2, n+3, n+4 are aligned in row. Pixels 
responsive to the respective voltages between the 
signal lines S1 through S4 and the scanning lines n 

40 through n + 3 are denoted by numerals 11, 12, 13. 
14, 21, 22, 23, 24. 31. 32, 33. 34, 41. 42. 43, 44. A 
signal line driver 70 applies voltages V S1 . Vs2, V S3 
and V S d to the signal lines S1. S2, S3 and S4, 
respectively. A scanning line driver 60 applies vol- 

45 tages V n , V n *.i, V n . 2 and V„* 3 to the scanning 
lines n, n + 1, n + 2 and n+3, respectively. Adjacent 
two scanning lines are selected at the same time in 
the sequence of (n, n + 1), (n + 1, n+2). (n + 2, 
n + 3) and (n + 3, n+4). In FIG. 2, the black pixels 

so are in "dark" state and the white pixels are in 
"bright" state. 

FIG. 3 is a voltage waveform diagram showing 
waveforms of the voltages applied to the signal 
lines, scanning lines and pixels for realizing the 

55 display state shown in FIG. 2. Voltages Vn through 
Vu, V21 through V*. V31 through V34. V41 through Vu 
are applied to the pixels 11 through 14. 21 through 
24. 31 through 34. 41 through 44, respectively. For 
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example, the voltage Vn applied to the pixel 1 1 is a 
voltage difference between the signal line SI and 
the scanning line n, i.e., Vn - V S1 -V n . Each of T„. 
,. T n , T n * i, TV 2l T n . 3 . T 0 .4 and T n . s is a horizon- 
tal scanning period. T s denotes a "selection pe- 
riod" in which each scanning line is selected for 
renewing data (display states) of the pixels con- 
nected thereto. Selection periods of adjacent two 
scanning lines partly overlap each other. For exam- 
ple, the selection periods of the scanning lines n 
and n + 1 overlap in the horizontal scanning period 
T n , and the selection periods of the scanning lines 
n + 1 and n+2 overlap in the next horizontal scan- 
ning period T n -!. in other words, each adjacent two 
scanning lines are selected at the same time. 

Each selection periods T s is divided into four 
division periods each being r. i.e., T s - 4r. Each 
division period t is a half of the horizontal scanning 
period H, i.e., H = 2t. The starting timing of the 
selection period of the scanning line n + 1 is de- 
layed by H from the starting timing of the selection 
period of the scanning line n. This relationship can 
be applied to the selection periods of any two 
adjacent scanning lines. 

Each of the voltages applied to the scanning 
lines has one of two values 0 and 5Vq (where Vo is 
a unit value) in each of the four division periods in 
each selection period T s , and alternately has one 
of two values Vo and 4Vo during the non-selection 
period other than the selection period. Each of the 
voltages applied to the signal lines either has one 
of two values 0 and 5V 0 in each of two division 
periods in each horizontal scanning period and 
changes from one of the values 0 and 5Vo to the 
other or has one of two values 2Vo and 3Vo in each 
of two division periods in each horizontal scanning 
period and changes from one of the values 2Vo and 
3Vo to the other, according to data to be displayed. 

Data to be displayed (data 106) is inverted in 
polarity in every other horizontal scanning period to 
become periodically-inverted data (data 107) before 
being converted to the voltages applied to the 
signaJ lines. For example, data 106 for displaying 
"dark" at pixel 11. "dark" at pixel 21, "bright" at 
pixel 31 and "dark" at pixel 41 as shown in FIG. 2 
are "0", "0", "1" and "0" which occur in the 
continuous horizontal scanning periods T n , T n +i, 
T n . 2 and T rt * 3 as shown in FIG. 3. The data in 
T n + 1 and T n+3 are inverted to be "1 rt and "1", 
respectively. Thus, the data sequence 107 to be 
converted to the voltage V ST become "01 1 1 ". The 
value of the voltage V S i changes according to the 
periodically-inverted data 107. For example, in T n 
when the data 107 is "0" the voltage V S1 becomes 
2Vo in the first division period in T n and 3Vo in the 
second division period in T n . In T n ^ t when the data 
107 is "1" the voltage V S1 becomes 5Vo in the first 
division period in T n + 1 and 0 in the second division 



period in T n ~i. Generally, when the data 107 is "0" 
in a horizontal scanning period, a voltage applied to 
a signal line becomes one of values 2V: and 3V; in 
the first division period in the horizontal scanning 
5 period and changes to the other in the second 
division period. When the data 107 is "1", the 
voltage applied to the signal line becomes one of 
values 0 and 5Vo and then changes to the other in 
a horizontal scanning period. 
70 Applications of voltages to the signal and scan- 

ning lines in the way described above allow the 
voltages applied to the pixels to become as follows. 
That is. a voltage applied to a pixel makes the pixel 
to become a first state (one of "bright" and "dark" 
75 states) in the third and second division periods 
counted from the last division period among the 
four division periods in a selection period T s . and 
then makes the pixel to either hold the first state or 
change to a second state (the other of "bright" and 
20 "dark" states) in the last division period. This will 
be described in more detail below. 

The voltage applied- to a pixel is divided into 
four voltage pulses occuring in respective four di- 
vision periods in each selection period T s . Thus, 
25 the pulses width of each voltage pulse is r. Sup- 
pose that each pixel becomes "bright" state when 
the value of the integral of continuous same polar- 
ity voltage pulses applied thereto with respect to 
time is 5Vo«r or more, becomes "dark" state when 
30 the value of the integral is -5V 0 «t or less, and holds 
a previous state when the absolute value of the 
integral is less than 5Vc«r. Referring to the 
waveform of voltage Vn applied to pixel 1 1 in FIG. 
3, the value of the integral (15) of voltage pulses 
35 with respect to time in the third and second di- 
vision periods from the last division period in the 
selection period T s is (-5V 0 »t) + (-3Vo»t) = 
-8V 0 »t(<-5Vo*t), so that the pixel 11 becomes 
"dark" state. The value of the integral (16) of 
40 voltage pulses in the last division period in T s and 
the next voltage pulse is 3V 0 «t + V 0 «r = 4Vc#t 
(<5Vo»t), so that the pixel 1 1 holds "dark" state. 
Since the value of the integral of same polarity 
voltage pulses during the non-selection period is 
45 2V 0 «r at maximum, the pixel 1 1 holds "dark" state 
established during the selection period. Referring 
to the waveform of voltage V12 applied to pixel 12 in 
FIG. 3. the value of the integral (17) of voltage 
pulses with respect to time in the third and second 
50 division periods from the last division period in the 
selection period T s is (-3Vo«t) + (-5Vo«t) = 
-8Vo*t. so that the pixel 12 becomes "dark" state. 
The value of the integral (18) of voltage pulse in 
the last division period in T s is 5V 0 «t, so that the 
55 pixel 12 becomes "bright" state, which is held until 
next selection period. In the same way, the states 
of the other pixels are established by the values of 
the integrals of voltage pulses -indicated by hatch- 
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ing in FIG. 3. 

Since the state of each pixel is determined by 
the voltage pulses in the last three division periods 
in each selection period, each selection period may 
be divided into more than three even number of 
division periods. Thus, the number of the division 
periods may not be limited to four, but may be six. 
eight or more. In general, for selecting k + 1 scan- 
ning lines among total N scanning lines, the selec- 
tion period T s may be made to be as T s £ 2(k + 1)t 
while maintaining the previously described con- 
dition of H £ 2r. i.e., T s may be divided into at 
least 2(k + 1 ) division periods each being r. Even if 
the number of division periods is increased, the 
state of each pixel is established during the last 
three division periods in each selection period. In 
this method, the time required for renewing the 
display states of ail pixels of the display panel can 
be reduced without deterioration of resolution. 

FIG. 4 is a block diagram showing an example 
of display apparatus for realizing the above-de- 
scribed driving method of the invention, and FIG. 5 
shows a timing chart of signals in the apparatus of 
FIG. 4. Reference numeral 50 denotes the display 
panel in which only the scanning lines and signal 
lines are shown for simplicity. A controller 80 pro- 
duces a vertical sync signal 101, a horizontal sync 
signal 103, a periodic pulse train 104 synchronized 
with the horizontal sync signal, data 106 to be 
displayed (each of data block 1. 2, 3, —in FIG. 5 is 
for pixels connected to each scanning line), a clock 
signal 108 having the number of clocks in each 
horizontal scanning period corresponding to the 
number of pixels connected to each scanning line, 
and six kinds of driving voltages (0. Vo, 2Vo. 3Vo, 
4Vo and 5Vo) 109. Among the six kinds of driving 
voltages, four kinds of driving voltages 0. 2V 0 , 3Vo 
and 5Vo are fed to the signal line driver 70, and 
four kinds of voltages 0, Vo. 4V 0 and 5V 0 are fed to 
the scanning line driver 60. 

An example of configuration of a converter 90 
is shown in FIG. 7. A T-flip-fiop 91 is initialized 
(set) by the vertical sync signal 101 and triggered 
by the horizontal sync signal 103 to produce at its 
Q output terminal an inverting signal 110 which is a 
pulse train inverting periodically at intervals of hori- 
zontal scanning period. A 2-input exciusive-OR 
gate 94 receives the data 106 and the inverting 
signal 110 to obtain the periodically-inverted data 
107 which inverts at every other horizontal scan- 
ning period. Referring to FIG. 5. data 2. 4, .... n + 1, 
n + 3, n +5, ... a re invert ed to be 2 , 4 . .... 

n + 1 , n +3, n + 5, .... A 2-input exclusive- 
OR gate 93 receives the periodic pulse train 104 
and the inverting signal 110 to halve the frequency 
of the pulse train 104 to obtain a periodic pulse 
train 105. This pulse train 105 is used for produc- 
ing an AC signal necessary for driving the optical 



modulation material pixels as will be described 
later. The vertical sync signal 101 is delayed by 
one horizontal scanning period (1H) by a delay 
circuit 92. An OR gate 95 receives the vertical sync 
5 signal 101 and the 1H-delayed vertical sync signal 
to obtain both of the two signal as a signal 102 
which is used for selecting two scanning lines at 
the same time as will be described later. 

Referring back to FIG. 4, the scanning line 

10 driver comprises a shift register 61 for shifting the 
signal 102 in response to the horizontal sync signal 
103 to obtain selection signals (or scanning sig- 
nals) 112 for sequentially selecting the scanning 
lines, and an analog multiplexer 62 for multiplexing 

is the driving voltages 0, V Qt 4Vo and 5Vo according to 
the selection signals 112 and the periodic pulse 
train 105 to obtain the voltages applied to the 
scanning lines. As shown in FIG. 5, each adjacent 
two of the selection signals (output signals of each 

20 adjacent two output terminals of the shift register 
61) 112 overlap each other at respective later and 
earlier half duration thereof, so that each adjacent 
two scanning lines are selected at the same time 
during the overlapping time of the two adjacent 

25 selection signals. That is, during the earlier half 
duration of a selection signal n for selecting a 
scanning line n the scanning line n and the pre- 
vious scanning line n-1 are selected at the same 
time, and during the later half duration of the selec- 

30 tion signal n the scanning line n and the next 
scanning line n + 1 are selected at the same time. 
The analog multiplexer 62 operates according to a 
truth table shown in FIG. 6(a). The period when a 
selection signal 112 is "1" is the selection period 

35 (T s ), and the period when the selection signal is 
"0 n is the non-selection period. During the selec- 
tion period, the output of the multiplexer 62 first 
becomes one of two voltages 0 and 5Vo and then 
changes to the other according to value of the 

40 signal 105. During the non-selection period, the 
output of the multiplexer 62 changes alternately 
from one of two voltages V 0 and 4V 0 to the other. 

The signal line driver 70 comprises a shift 
register 71 for shifting the periodically-inverted data 

45 107 in response to the clock signal 108, a latch 
circuit 72 for latching output data of the shift regis- 
ter 71 in response to the horizontal sync signal 
103. and an analog multiplexer 73 for multiplexing 
the driving voltages 0, 2Vc 3V 0 and 5Vo according 

so to output data of the latch circuit 72 and the signal 
105 to obtain the voltages applied to the signal 
lines. The multiplexer 73 operates according to a 
truth table shown in FIG. 6(b). When the output 
data of the latch circuit 72 (i.e. the periodically- 

55 inverted data 107) is "0", the output of the mul- 
tiplexer 73 first becomes one of two voltages 2Vo 
and 3Vo and then changes to the other according to 
the value of the signal 105. When the output data 
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of the latch circuit 72 (i.e. the data 107) is "l". the 
output of the multiplexer 73 first becomes one of 
two voltages 0 and 5Vo and then changes to the 
other according to the value of the signal 105. 

As described above, the voltages shown in 
FIG. 3 can be generated by the apparatus shown in 
FIG. 4. For increasing the number of scanning lines 
selected at the same time, the 1 H delay circuit 92 
in FIG. 7 may be replaced by a plurality of 1H 
delay circuits connected in series and the 2-input 
OR gate 95 may be replaced by a multiple-input 
OR gate connected at its input terminals to respec- 
tive outputs of the plurality of 1H delay circuits. 
Further, the values of the six kinds of driving vol- 
tages can be chosen arbitrarily. Furthermore, the 
whole configuration of the apparatus shown in FIG. 
4 can be modified or changed in various manners 
to perform the same functions as described above. 

For example, the display apparatus in FIG. 4 
may be modified in such a way that the exclusive- 
OR gate 94 in the conver 90 shown in FIG. 7 is 
omitted and the signal driver 70 is replaced by a 
configuration shown in FIG. 8. The data 106 to be 
displayed are applied through the shift register 71 
to the latch circuit 72. The output data of the latch 
circuit 72 are periodically inverted by exclusive-OR 
gates 95 according to an inverting signal 111 ap- 
pearing at the Q output terminal of the T-fiip-flop 
91 thereby obtaining the periodically-inverted data 
107. 



Claims 

1. A method of driving an optical modulation 
device forming pixels in a matrix between scanning 
lines and signal lines, comprising the steps of: 

dividing a selection period in which a scanning 
line is selected into at least four division periods; 

applying a voltage to each of pixels connected 
to the selected scanning line in such a manner that 
the pixel becomes a first stable state of its bistable 
states during third and second division periods 
from the last division period in the selection period, 
and either becomes a second stable state of the 
bistable states or holds the first stable state during 
the last division period according to data to be 
displayed; and 

applying a voltage for holding a stable state 
established during the selection period to the pixel 
during a non-selection period in which the scanning 
line is not selected. 

2. The method as in claim 1, wherein each of 
the division periods is at most a half of a horizontal 
scanning period. 

3. The method as in claim 1, the voltage ap- 
plied to each of the pixels is a DC voltage in each 
of the division periods. 



4. The method as in claim 1. wherein the 
voltage applied to each of the pixels is same in 
polarity during the third and second division 
periods from the last division period in each selec- 

5 tion period. 

5. The method as in claim 1, wherein the 
optical modulation device is a ferroelectric liquid 
crystal. 

6. The method of driving an optical modulation 
70 device forming pixels in a matrix between scanning 

lines and signal lines, characterized by scanning to 
select the scanning lines sequentially while select- 
ing at least two sequential scanning lines at the 
same time, wherein each of the pixels is driven in 

is the steps of: 

dividing a selection period in which a scanning 
line is selected into at least four division periods; 

applying a voltage to each of pixels connected 
to the selected scanning line in such a manner that 

20 the pixel becomes a first stable state of its bistable 
states during third and second division periods 
from the last division period in the selection period, 
and either becomes a second stable state of the 
bistable states or holds the first stable state during 

25 the last division period according to data to be 
displayed; and 

applying a voltage for holding a stable state 
established during the selection period to the pixel 
during a non-selection period in which the scanning 

30 line is not selected. 

7. The method as in claim 6. wherein each of 
the division periods is at most a half of a horizontal 
scanning period. 

8. The method as in claim 6, the voltage ap- 
35 plied to each of the pixels is a DC voltage in each 

of the division periods. 

9. The method as in claim 6, wherein the 
voltage applied to each of the pixels is same in 
polarity during the third and second division 

40 periods from the last division period in each selec- 
tion period. 

10. The method as in claim 6. wherein the 
optical modulation device is a ferroelectric liquid 
crystal. 

45 11. The method as in claim 6, wherein the data 

to be displayed are inverted at every other horizon- 
tal scanning period before being converted to vol- 
tages applied to the signal lines. 

12. A method of driving an optical modulation 

so device forming pixels in a matrix between scanning 
lines and signal lines, the total number of the 
scanning lines being N, characterized by scanning 
to select the scanning lines sequentially while se- 
lecting k + 1 scanning lines at the same time in the 

55 sequence of first through k-th scanning lines, sec- 
ond through (k + 1)-th scanning lines, third through 

(k + 2)-th scanning lines , n-th through (n + k)-th 

scanning lines where k is any integer of k < < 
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N, wherein each of the pixels is driven in the steps 
of: 

dividing a selection period T s in which a 
scanning line is selected into at least 2(k + l) di- 
vision periods each being r satisfying a condition 5 
of H £ 2t, where H is a horizontal scanning period; 

applying a voltage to each of pixels connected 
to the selected scanning line in such a manner that 
the pixel becomes a first stable state of its bistable 
states during third and second division periods 10 
from the last division period in the selection period, 
and either becomes a second stable state of the 
bistable states or holds the first stable state during 
the last division period according to data to be 
displayed: and 75 

applying a periodically polarity-inverting 
voltage for holding a stable state established during 
the selection period to the pixel during a non- 
selection period in which the scanning line is not 
selected. 20 

13. The method as in claim 12, wherein the 
voltage applied to each of the pixels is a DC 
voltage in each of the division periods. 

14. The method as in claim 12, wherein the 
voltage applied to each of the pixels is same in 25 
polarity during the third and second division 
periods from the last division period in each selec- 
tion period. 

15. The method as in claim 12, wherein the 
optical modulation device is a ferroelectric liquid 30 
crystal. 
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